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Abstract 



PROBLEM TO BE SOLVED: To provide measurement equipment of light from a living body capable of 
imaging living body functions in a short time, by irradiating a testee with lights having different wave 
lengths, receiving reflected lights, and calculating the absorption body concentration in the body from 
changes of passing intencity through the living body. 

SOLUTION: The lights of different wave lengths are emitted from sources 2a and 2b (2c and 2d) and 
intensity is modulated in generators 1a and 1b (1c and 1d), and are conducted to a plural number of 
different positions of the testee's skin of the head through optical fibers 3a and 3b (3b and 3d), 
connectors 4a (4b), and fibers 5a (5b). The light reflected inside the testee's interior is concentrated to 
light detecting optical fiber 7a to 7f, and the reflected light from the living body is converted to electric 
signals at light detectors 8a to 8f. The converted electric signals expressing a light intensity f passing 
in the living body are inputted into lock-in amplifiers 9a to 9f, and after passing an analog/digital 
converter 10, the signals are stored in an computer 11. Furthermore, the relative changes of the 
concentrations of reduced and oxidized hemoglobin are computed, and these are displayed on a 
display apparatus 13 as a time related information of a plural number of the measurement points. 
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ng media) j % fcfe$£*VCU4 i. O fc. #*tJCf-5>A 
»Ak «KB^+IBkOflHI*« t * < RB* LT <^4 cr> 

x\ mmtm&i 9 a~i 9 j tftajj£<o*f 

iSRMtf><t''l>(c»S&*-.& . 8l5£ff-SL£ 1 9 a~ 1 9 j tf) 
flHB*«». *coflHRfc:*:$S*ia3K^J:5$:-<fc 

m) tmtt^&z tizxMmmfcm&cv^yvit'y 

-Ln{Str(A , t)/I 0(A)} 

= eoxy(A) • Coxy(t) -d+ edeoxy (A ) 

ZZX\ 

eoxy(A) : ifcftA fcfctf aiMt^^nhVOWRW 

Sc 

edeoxy(A) : $j|At::fcti4jlrc^^Ob*y(7)l&ft 



A(A) : jR^AKtJttft^^nbryja^KiSRJRC; 

s(A) :Wi£ : A<,z&if&%i.mz±z>mm 

-Ln|Sm(A, t)/I 0(A)) 

= eoxy(A) ■ {Coxy(t)+C oxy(t) +Noxy(t)} d 

+ e deoxy(A) • {Cdeoxy (%)+€' deoxy (t) +Ndeoxy(t) ) d+A 



t 0 0 4 4 ] ®4t4, 03«OjJESQt«t*J»t*4*3t 
nmmmcO^A 1 8 a— l 8 d <D 1 OO^tfettSfr 

aifi-t 1 4 fctffflfi-sf 1 ^fc^^n*^ sw*jwr« 
^■i5cmm^tzm-t?77Xfo&. r^ycommu 
i«»MB**bu ®mim*mg£;ikMzmi?Lx\,y 
4. ^wsmwfi-i- 1 5ii, ff-aifi-§-i4a^ m?*£ 

TWBSfSI (ftftftia) T2tcfc{t4fi-5f£l&£, ftflfffi 
B£BT 1 fc m^SBfraT 3 fcfc{t4fr«fI-§- 14CSL 

«><0T**. *«tWT{±, tt*IWB*2»W>tWB2wS 
5^ #tt*ra«4Tl =4 0&\ T2 = 30», Tt = 30 
»\ T3=3 0#fcLT*yiLT^4. 
[ 0 0 4 5 ] II 5 1 Otf0fi-aij^tcfc(t4 ®Hb&.tfil 

Coxy (t) lf2 0SI/ACdeoxy (t) ff# 
2 1 fc-f 4 ) comm^t^jb-t^yyX'hh. 

*^Sft4 2«JW>tH»@¥ 1 4 fc^aBSftffifl-Sf- 1 5 
IWtaWiTC^^nt'V (Hb0 2 , Hb) O 

[0046] tiL&x izmf&^mmnffimn str 
( a , t ) tmmM i o ( a ) <oHflui. 

£ft.4„ 
[0047] 
[&2] 

Cdeoxy (t) • d + A( A ) +S ( A ) • • 2 

Coxy(t) : trSWiatfcfcttSiM^^ah'yjijK 

Cdeoxy ( t ) : |fS!|B#0 1 4 StE^E 

d : ^ftrtT-co (&Bffimz&ii$>) mmrnxsm 

X'foh* 

[0048] tit. ttMi-^Sm (A, t) kffiS®£L 
10(A) OWffiU. OTtf>8c3-C*£ft4. 
[00493 
[St3] 



(A)+S- (A)- 



iit3 

C* oxy(t) :'ffHii^iatt:*jJt4ftWWJDCJ:4BMb^ 

c deoxy(t) :ifawiaitt:*j»t*ftweaiptcj:4a7c 

Noxy(t) : SI#X{±tKBm«att:*JttSi«k^^^nb* 



Ndeoxy(t) : JttfXUS+aWfBltfcltJtt 4*76^^0 
b* r i Z X'it . A ( A ) S ( A ) 



(9) 
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[0 0 5 0] 

Ln{Str(A, t )/Sm( A ,t) } = e oxy( A) {C oxy(t) +Noxy(t)}d 

+ edeoxy(A) {C deoxy(t)+Ndeoxy(t)>d---Sc4 

^tt^Mi^mACoxy (t) . ISO/ A [»51 
C d e o xy ( t ) "CSU OT^^C^rS. 

ACbxy(t) = {C oxy(t)+Noxy(t))d 

ACdeoxy(t) = {C deoxy(t)+Ndeoxy(t))d •■■^5 



iiT\ ««d*1#S&f4ii:ti0»rc*4fc46, in 

6 w»aB«b»^)»c5c{i«* sen d co« fc 4 -5 x v * 

So 

[00 52] UfrU Sfc5T«dteACoxyi; ACdeo 

l±, A Coxy ( t ) &T/ACdeoxy ( t ) iZ>ctth~jm 

( A, t ) Rimmm^r Sm ( A, t ) ACoxy 
( t ) St/ACdeoxy ( t ) S^fc, «#B# 

raXt/^fP^ra^?K;*3(tS ACoxy < t ) Xtf ACdeo 
xy ( t ) *i**>i-tCD«, C ' oxy ( t ) = 0 , C ' deo 
xy ( t ) = 0i::t3W4<0t\ SS^t L<ti£{*:jgHcoK 

~ 1 4 OtyiZhtz -oX&bbt: *><O#04 CO A C o x y 
(t) 1^2 0at/ACdeoxy (t)ff21t* 
4. 

[0053] H6»tfH7«\ *ti*timsm<?>£&!i 

~mwmm ( b^r^y <mm) z^-t. b#777<m 
+w«*«wk»A coxy c t ) m^2 onmffimftm 

(■MBT*WrcfcJ:V^) SrfWSSl lT'ftWU «ffif 
^[3^<i{ixw^ri6iaVY«^rip|tctSjgtc«isi L"t#j£ 

J: 418550*1* LTl> J: IV 06atfEI7OB*<OJtlfc6» 

b'>lftK**Jiio bx^&zbtfhfrh. 
BIW»*Ofllf8*H«i: LT«*-rSi fc iz X OHMS 

^7 7 4 ■««rfMW4 i t t^TtgT-J) £ . WSBff jfi L 

mhh^itWmt LXWfrttHf, BKfc^^ntViB 
K^)ffi«SHb«(^ii«JIBCfl:«rlfi4> * 5 i fc & . 

i o o 5 4 ] s a, ^ am i inwttfDiwfc^^n t> 



7 4 B«*mat*-s i fc t,T& 4 . «tt»aK:*jtt4ffl 

HRKtt. B#S-fitr-C^ai$ixSraS-C*S*>^. |a| 

ffcSU rOJ«£l£oT^*£>4V^±««i: L"C«5rT 

•$-4ifc#T#4. 
[0055] i it-«4, ^fc^^nh*y*Kc0ffi*tg 

ttMzvmmzm^xwfflvx^&tf. ara^^af 

^«ffl*t3Bft«<o*rcfl* £ ti 4 y a b yms 

ffi«3wui t nmz v iz7*7 ? 4 i t tfx-z 

[0056] 08te±iBiea<O;frffiTfm3*tfc 

9 7 j mm 2 2 $r , wmnmtwmm 2 3 1 s^^^ 

SS1^MM« *^J>^-ti:T*^-r h i fc * { M ^ L v \ IS 
*HB0 2 3 1± 3 <JC7EM R I & * l 3 <K7CXilC TT 

*r . l h *r^7 7 4 mm. 2 2 1 mmmmm 2 

2 2<0fe£¥iiHj§fc LT. Tfcfl[«1-6K«mifl«fia 
Sr^f. 3<JC?cMRI**V^i3iJC7cX*CT<?5JB!BB 

fmm%7 y 4 ^x-h 0 , 0 9 7 a J43tttajffl*7 r 

(2d)O^C«±Og|5fi[cOfflfg*-ftSLTfflv->St«OT 
*4. MK^rfetf, ^ffl7r^^'*^3ta^'«c^« 

TitSLTiS^-rS±ISim*2 9(cv-^-^IEKL 

Tffl^-rs k , LfcjKiMf *36»<9S*av#« 2 4 

i: BBm 2 5 1 v-^ -« 2 6 2r S i k tfX 4 . 




l/CSK2 8«WU 11^2 5 fc2fcb4;£MfSS8l 
LfcttSbft 2 9 b -t 4 . *HJ6WT>S Lfc 4 d te , HKIS 
i&OW-8B<o«^fc:li, fiffitcffiBa<0&4]fcifcIMI§M 
14, ifclB^ffl X'£.tX^Z>ZbW*>fri 

x^&. mm&x'o. ^.w<mmmk^m^hzb 
£*n4 zb&x-z tc^w&ifih&. luie^^rtf-ai^* 

too 58] -rna-c. its*^B^t txbxfjy 
[00593 it^s-as^srfi'H^t-rses^ 

^fhSS^ffiCfc tattWJES 4 v ^ifrc 

[0060] 4fc. £T<aWR**3r&t;:i3Vvcfe*JB 
m*.<&hitxm*-t& Zbtm*l,\>\ b t 

[006 1 ] mMM2) *«BgK ±4»20SQfc«S: 

[ o o 6 2 ] 0 1 0(4. imm^b^mmfffifmcDm 
mwx°h&. m^^ixx^h^mmm 1 oaRx/wtm 
ft-f-iiob{± x o y^-o-ryrga^A.ioai^ft^- 
"c*o. ^Famaiwfs-* i i i at 1 1 1 b{i#tt-asft 

[0063] ^aiiim^fi-^ nutiiib 

EI£*bU *fi!Wl{45fe«s3^a^StcJ: OftSJSiifcil 

[0064] UTftW*E|JJp 
ft^EpjPgBi&Kf^IS-^b-rftWt&v-^ 1 1 2fcft?Sf 
WJU»T«fS0***>^fWmT-7-^ 1 1 3«rlMrc* 
^4. £#«0SII&££E-r&*IS.Efefl 
fHig£SP&±*^II^£SbTfta!lLT:fe9. 
LT£^3l>4U4£3^jli!)£^i.TV->4 (ftSlSl/ 

1 OfcJ4ftS9^fia^fi-^^$ixTV^*»\ ffSW 
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111a, 11 1 bfc^ixiTom^oSJIiiLL-t- 
ffie^lHftt T'*^-r * Z b lz 4 *) » ffiH+CftfcHS 
^1 10a, 1 1 0b fcTONRIlflNI^l Ha, 11 
1 b5r^B#raTiS]B#tC^-r4^ t fcWCfc*. CIO 

WcttMI* HOatllOb fc'fMiiJlfflNt* 1 l 
lafcll 1 bZm*iflzm?fr?&ZbX\ ±ftWz&Lm 

mmnsMdfiz. ttcmz. wmmtmrn-tz z t tfm% 
tth. zcDftfe^Lxmrnffixm^Ltz^nm 

^Ut-f4d£-r4i:4v\ 

[0065] : f»*§ftW{g# 111a. 1 1 1 bli. ft 

antnoa, 1 1 ob*^. nmzs-z-timm <n 
mm) Rvnffizm'om^fzhbm^tfTtizm&tx 
comm mmmm) iztuf&m^zmz . a-jfcjwao 

0 2 *A^S 3 0*- 4> A^J-T 4 . #»6#J 

xamtx^z. <i#^^(4, 

S>4 . 

[ 0 0 6 6 ] ffl 1 1 A#I>Ta 1 1 Bli, n-sufi-^fc^ao 

mnftm^co&ftm^crmTmx'h o, no <pntm 

d-tl 1 0 a&t^l 1 0 b bJ-mMM.nm^ lllaS 

t^m b<?mftt:%rm,tzi><r>x'b&mftmm 1 4 

aS.I>'l 1 4 bWWJ^TilCft^Ltl^. ^ 
Sifrv^*^9 7tf5flMW4tfSiftHI***>U, JS«t4ffl 

*>-fjnflw»"e-^ 1 1 2b%ffimam~T#m\zm*>t 

M^mJ-?-^ 1 1 3 «rB3«"CSl^4 . 

7(i 0 £ 4"l>i: L^77 1 ^4 «T'S*S 1 15M* 

•T4. 

[0067] *^*6^J-C14. Sill4a, 114b5: 
*»*ffil=S : 5r4^mW±^*^LTV^A^ ig-gt 
SW±^*iaTI^-r 4 ^ b t^ffiT'ft 4 . 4*:. 
W4. «K«**A*H-VU ^ Cfefc*v^4ll«*3lEi"r 
*^-t4Cli: t"TSgT-$)4. 01 2ASt^Hl 2BJ4. 

S?tensnic 44Hbo 2 tHb <o«Ko«*«Eftji ( &. 

T. -eiX'fiXACoxy, ACdeoxyi:-r4) $:**5-r^7 
7<0^^)T*>4. 01 0+<Olt«l(i#l 1 Oa01 
1 Obfc^aiiflWfl-^l 1 1 aStXl 1 1 b*>A> 
(5) ^C4-5t-§-i^ix4ACoxy«-^l 1 6 ah A 
Cdeoxyfi-^1 1 6 bc?)$^£:gt:^afc^LT^ 
4. a^$tiTV^4^77^>«l«i{4tf-S9i^raSra*>L. 
|gai(4ACoxyfc ACdeoxycOfflSr^ioU-O.^. 5^ 
fc. ft^fffi^-?-^ 112. fLffimT-?-? 1 1 3. a 

t/a^i i 5t«^f 4. *siMt(i, tt»$iaio£ 




$>ft. ttz, ZZX'immi 1 6 a, 116b£J|&ft 

m&mizm* izm^ l» m-imm±.izni3iXWr; 

SSaSr^TfS^ftClfckWt'. Witf ACoxyfl 
1 6aSr#^^feT'*^t, ifc, ACdeoxyfi 

$ iVC v ^ ft cOTft-ttfOWJS*^ v ^ . 
[0 0 68] 111 3fcL #ft^Sftc73ACoxyft^ 
mitt®. 117a, A CdeoxyA^fl§[a«4Mt 117b 
(r)$&amX'fo&. 01 lASl^l l B>t>0 ACoxyfl 
flUai: ACeoxyff-§- 114b ^ft^f^ttCB#ra 
A Coxyft«fB*BWMHfi 1 1 7at A Cdeoxyg. 

£*bU «9*{iACoxyfl«n^iaa4Miatf ACdeoxy 
ft«ii*IH»4Htt&*bUC^4. <I£T\ ACoxyJi?sf 
WWl/A Cdeoxyfl«WHBIT^«*«*^-* £ 

3 tcfe Sr^z. T ft d fc t Wt'£> ft . 
[ 0 0 6 9 3 HI 4ti, ^**fHB6«*ffl^T«8Rw 

C00703 *&&m?n. WMmvmntmm 1 1 s 
mi£Ltzftm{m£mjb-rmm.w-?-? 1 1 9a 

— 1 1 9dt, «-tfai{ag(C^JEU^7 7 1 2 1 a~l 
21dt. ftaOfia t ^7 7 OttJHJTOR 1 
20a-120dU, S^Uffikr^-Tft . ZZX\ 
ttimti&kl 18k LTt±, BBS^-f/Ha*&^{±MR 

Avnw&immwmh ft v ^ismsutt 3 <X7tm 
[00713 (mmm3 > *»dik.j: ft^ffotftaassi* 

[0 0 7 23 #8R2 0 ia»£>2&-££ft.ftft£l'>'X»£ 
JfH-vtatftU #^#7 7^-2 0 2 teASf-*"*. 
3fciS*»S>f6tf4>ixft3fti. *h#iBH«>IMf 
#>£3£S&2 2 3KJ:'3 1 OOHz-1 OMHzggi?) 

/<- 2 0 2tift7 r 4 M*-iI|g&2 0 3 a Sr^LT3feBl 
Wffl3fc7T4^-2 04fc«tti/O>*fctf>, 3£i»*»4> 
03K«*SH«ffl3t 7 t 4 A- 2 0 4 L s 
K2 0 5J9«t&fc2 0 6fc:K»tSft.4. ffl^43fctf>« 
«li±*rt<oaB«l«<04HI£1*efc: i ft **. HbiHb 

600nm-1400n mOiISiW^+*^ 1 fo 
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[ o o 7 3 3 w&w 2 o 6 tximt&itztiiiii 
-t&tzthco 2 jmym&myty 7 >f a- 2 o 7 a&y 2 

07bJ. «Bjtf*c2 0 6±<o»*4 2fiB)5rt:S«^4. 
*5SfcWTtt, ±3B2*03t«iaiffl*7 7 4 A- 2 0 7 
a i; 2 0 7 b *#HB»{4«2 0 5 £2tfr4"l>fc LX&M 

wo 2 mm izwm-t ft . jtsastjBate? 7 >r a- 2 0 4 i; 

*^ti5ffl3K77-f^'-2 0 7 a, 2 07bll ^®$rH 
feC&SSSftjfcft? 7 -f A-Hj£»S 2 0 8T'S^$iX 
T^ft. ifc, 3Wfffl3t7 7-f^'-2 04, 3ft&fcBffl 
jt7r^\'-207a, 2 0 7 b&tX^7 7-< A-liJg 
ffl»2 0 8M:, ««*»Wifcft^*«iiiirn-^fc t 
T-fWfcSivCfcO. P»cov^T{if*a!^-ft„ 3t^£K 
ffl3t7r^A'-207a, 2 07b(i, *7t^a'-1 
^2 0 3 b, 20 3c*^UT*ttaj»ffl*7r>fA 

-209a, 209b<,zm£Lx^&ti#>. tmiamft 

7r-(A-207a, 2 0 7 b?miti2tltlfflkffl^ 
£»2 10a, 2 10b£-CgitU #*HH«2 1 

0 a , 210 bxntwgmzti. m^mm^wm^- 

^fcLTaiflSft*. *»tti}»2 10a. 2 1 Obi: 
[0 074 3 3flftai»2 1 Oat 2 1 0 b#^&7J$ix 

r^T224ai:224b xftm<Q%s&g$mmmbf& 

^■co^iii^ixh. n./^^fyry72 2 4aK^iti 

M^ciiis^2 2 5 at*««3aisiifcafc:aai« 

US 2 1 l<7)ft»cA7j£i-U 0 7?^fyr>72 2 4 
b*^oaj7]ti. ««t««3S2 2 5 bTflftS»$*lfc 
tt(=SBMHI«2 1 l^)IEffi(cA7J$ixft. *<Ott*fc 

lx. m&&2*jx<o<iLWK<»M&m&<o&jffi* 
ifi. tuijm^b ixmmm*a&2 1 1 ±oai7j$ixft. 

H«itlBS2 l i*»4>oas*S#*]K5i:A/D3a<W»2 

1 2X'?i;?>ME^lZ%mL. fh*lS2 1 3(CJR03A^ 

^*^S2 i Aizmikn?—? t txm^-th. 
[00753 z\zx\ mi 5iz^-rxoiz, mmmizssn. 
wmwamte?hmi2 1 5*\ ^mtnm^&yr^^~ 

CD®M2 16b<DMZ-££tiX^tll£. mmZtl&tffl. 

LTV^ft«Ii:tc=5rft. iaaS^KWUTiiHa+Wi* 
ftX'fo ft ^"o t>*«3K!RJRt:» LTSffiWCiS < £ 
££liuigtc. H-SI$ixftSffiClfe«-fi-f-OSi*SrWTtci» 
aj-Tft. 

[00763 itSMH£ t , A . B9Jt^3$^ 

5:10(0. K-fb^^ofc'ytjlTC^^^nb'^gS 
$:-e^-f^Cox(t), Cdeox(t) s Wiffi^.2 1 5X'$iit 

tl-?tl AC ox (t), ACdeox(t), 3ttaMft*A CStt^U 



(12) 
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fleox(A), edeoxUh flCSLk t'yj^f.<Oi® 

t-r&t, ytmm^2 1 obTm&zti&m&mifem [0077] 

^ I d (t)ltT^6X'^tl. #&&Ss2 1 0 aX'& [§C6 ] 

. I d(t) = Dsexp[-(eox(A)(Cox(t) + ACox(t)) 

+ edeox(A)(Cdeox(t) + ACdeox(t))) d) I 0 (t) $[6 

[0078] ma 

I d' (t) = Dxexp[-(eox(A)Cox(t) + edeox(A)Cdeox(t))d) I 0 (t) 

• • • -m 

mz. m6t&7n&mtm.zt^mz, me^hm. [0079] 

In( Id(t)/Id' (t)) = -(eox(A) ACox(t) + edeox(A) ACdeox(t))d 

• • • -R8 

ZZX'ftlZ. «iat805nm+10nm|ffl [0080] 
^XsYm-f&t. [SSC9] 

e ox (805±10) ^ e deox (805+10) • • • ■ ifc9 

x-hhcr>x\ »8Uja»K*ffl^-c [ftio] 

[0081] 

In(Id(t)/Id' (t)) = -(ACox(t)+ACdeox(t)] K 



bmZm.-fZtt><X"Zh<, «-3t. «S8 0 5nm 
± 1 0 nm£ffl^Tft«3*lfc*tR3£#e^tt* JfiLiS* 
<0SWfc»[ A C ox (t) + A Cdeox (t) ] fcffl 4 ffi ( £1 

fc:ffl^4»£»£2|fe* (Al, A2) fcU 

fcaaftsawatHR u 1. f2> vt 

In[Id(Al, t)/I d' (Al, t)] 

= -[eox(Al) ACox(t) + edeox(Al) ACdeox(t)]d 
[0083] [&12] 

In(Id(A2, t)/I d' (A2, t)) 

= - ( e ox( A 2) A Cox(t) + e deox( A2) A Cdeox(t)] d 
"S^iSteox(Al), eox(A2), edeox(l), edeox(A 
2)im%lX'h&<?)X\ fWb^^nbT^fl^lEflAtffla 
-T A C O X (t) d i: 5l7C^ t'y^-ftfiteffl 
S-t?»ACdeox(t)dSr. &1 lRtfRl 2£9MWi2 

&to*eMWJ , -9***&&2 1 4l(:/77^ 

[00 84] 4fc. HI 6CftJ:^:, o /^-f yr 
2 10a, 210 bj&»4><0«iaje^*-€-n«lA/DS 

«iS2 1 2X'T^^^m^z^titzm. anm 1 3 

|*iTF ET*JUI£ LT»i»IlM!(:fflito 
«*4>*£ttajU SWr4 2*Bf<0«ai{aBt!'<?Mij*3t 

Jijewtwifigt pwofwcti-* t 

[00853H17 (a) RX/m 17(b) t,Zjtm&7 



■ ■ ■ -ftlO 

z\ttfx'%&. 

[0082] 

[»1 1] 



• • • -W02 

n-7'cO-CT5-*-r. SI 7 ( a ) iiJCBGBro-^ 
-WB**U 111 7 (b ) tt3te1*ffi:ro-7 , *tM*tt 

r^^-2 0 7a, 2 0 7 b fc*flB£fl!fefc:lfcRU£& 
IX«77Xf7 ?SSM7 r A ^-BSW2 0 8#> 
0 . -en-f n<7)3t7 r A- K{±ft7 r-f^'-att 
S203a, 203b. 2 0 3 c rfffifcZtlX^Z. * 

It. •r?x+y?irzsm&m^i>. #3ftfctiJ7-o-7£ 
«««=SMiii2 1 7£3$7J<0 

h&AX> : J%:bX'm?. 

[0086] 36tMSJfJ3t7:M A*-2 0 7a, 207b 

«&B***4j&*, «itfK»flE<o^«*fT3*&ttt. Br 
BS?B#£8 1 mm— 2 0 mmgg^Rfl)^ H« 1 S 1 
mm— 2 OmmflJgcOIE^i-f 2#<D#1$ 
tBffl7t7 r-(A'-2 0 7a, 2 0 7 bcOlSEfiBti, ft 
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?mmit7TJ^-2 04frL>$mr (r=5mm~5 

omm) <mmz z z -zxitt%miz&m~$-& . SEH r b 

^tktHm^tyy^ a-2 0 7 a, 207 bCOMffim#.CO 

3mzmtx$iM-?&zbx\ ffimzEtm^mt* 

*>, Mn±m&nfflgcomzx-hixim&$mfrt>sm 

[ o o 8 7 ] ymtny'^-yiz^xytmiam^ty r 4 
A-207 <die«w£$ * *rnm&%t t>tih . m 

U£ m 1 8 (cSrT J: a fc, ftfSJtfflft;? 7^a'-2 0 4 

frt>wma r oiaan 4 wymmmat yr^^-20 

7a, 207b, 207c, 2 0 7 d £I£aU HM^> 
2 7 r -f ) <- £ Sift LT ft»T 2. d i: # 

tz <o , H^gpff 208 iz^tm^tmta^immmm^^ 
ztt>xzz>. 

[00881 119C, *»9!fc: J: &ftlta»§£B££#: 

03a, 203b, 2 0 3 c b . %$®Jttmfty T 4 
204h. 3(6ttajffl*7T-fA-2 0 7 a, 207b 
fc. 3t7r>fA-fflSa»f2 0 8A»6*6ae»iaj7-p- 
:/£ . d*A^c7)USffl<;U h 2 1 8Ttefflk 2 0 6 fcH 

sss 2 o 3 a tit Lx%mm±y r 4 X— 2 0 2 tc®^ 

SfVCfcO. 3fc&ajJB3fc:7T-fA-2 0 7 a, 20 7b 
H-t#tW*7r-f^-aiS»2 03b. 203c^ 
LT#t*aj»JfflK7T'fA-2 0 9a. 209b(C«« 

s*i.tv>*. m\m$m.2 1 gara^/wctt, 
*7T^-2 0 2t xmtz&mfty r^-209 

a, 209b<?5»«t»» iB*«^WM6o* *2 2 0 , tti 
^fl#ffl«*JS2 2 1 . &tf*jS3Sl2 1 4 ft 

n-ay^«2 1 9rt«t=«, aawwHs^A/Dsafts. 

[0089] a}2>fl#te^j&2 2 1 fcUi2aD5rT«{B 

mzt$ v ^-c mm* msarnvmcim \ *miz , 2 
izsmtz. tvmmimitiV. *mm»nwHm 

?W-9 2 22&&F& I &2 1 A±.\,zy^y^^ix 
[0090] ( %Jfeff|4 ) «fc -2> ^ftftftaUltB 

[0091] 3tas2o i»hittt>i\ti&'vxx&m 



£SBR»2 2 3£J:o"C 1 00Hz — 1 OMHzgJgO 
ffiK<Offl»«rC3M0E»S<iTV^. ftiSfflft^r-fA 
- 2 0 2 tift 7 r >f > -C-iftBS 2 0 3 a £ ^ LT5»f 

Mimmmfty r 4 a- 2 0 4 cea t , jtsawfaat 

2O5J;0»^^2O6CHiff§ix| ) „ fflv^jKffttA 
Ji^flcrt^aBilWt^HteWttfciJ:***, HbtHbO 

2 <7)iiJK*^®!mfiaw^jfii?Ra2ritas-ri»^^(±6 

OOnm— 1400n m<5D^ffiffl<?)3t<!04»3& l ^> 1 

[0 09 2] S«*2 0 6 Sra^LTtBlt-t S^2r«J* 
•TI>7ttf)O4*c0^iiiffl^7r^^'-2 0 7a, 2 0 
7b, 207c, 207dSr. M$#:2 0 6_hOg3r£ 
4®Bit:iittS. *5Ht«f«, 2*<©*«aiffl3K7 
T^fA'-207bt207c £%MM1ZW.2 0 5 Zldfc 
«t»H>2= LT jSM^cO 2 @WKK« L . fflmtitM. 2 0 5 
OS^jfii* IRjfti; LT^tiJffl5t7 r^A'-207b(7) 
WbjS&M& X o =Sr*ailLh(C3e«iajffl3t7 r 4 A- 2 
0 7 a<Da<tv£#*fiq£^6 J: 3 fc*»ajffl*7 r 4 
2 0 7a JffilL. $ btZ. %gm®M2 0 

Sr^t Lxymmmyty r 4 2 0 1 c ^ac^S: 

a* ± 5 &¥BISLL£3^aiffift 7 t 4 J ^ — 2 0 7 do 
«'tvfe&*fiRJr*-ft J: 0 (C3fe«!aiffl3t7 r^A'-207d 
£E«-fS. 3K«ttBffl*7r>fA-2 0 7ai:3ettffiffl 
f7r^A-207d tfDa't^JJE^aMLhfcrflPIt L 
T v ^tf f ; izWM L X t i v **tt«T{iaSB* 
!8tttiX2 0 5 Sr^4"C^ LTjSWHs-CA^o^tftajffl 
5t7r^^-2 07bi:2 07cc7)?Mll^ffia-ri>. i 

zx\ mwmityT 4 '*-2o 4 bftmttimftyr 4 

A'-2 0 7a, 207b, 207c, 2 07dli, *M 

zgk&izmm vtz-mm?ffi7 r 4 > ^-mi&m 2 0 s 

TfiaeSftTW**. 3K«iajffl3t7r-<>'N*-2 0 7a, 2 
07b, 207c. 207dll 3l£7 t^^'-jI^S2 
03b, 203c, 2-3d, 2 0 3e^LT^|iJ 
Sffli7r-(A'-2 0 9a, 209b, 209c, 20 
9dt=a9Sl/CV*6jfc«>. Wfcimityr* A-207 
a, 207b, 207c, 2 0 7 d-dftfflSfUtjfii* 
ti. 3KS!ttSS2 1 0a, 210b, 210c, 210d 

tx-temi. tm&&2 1 o-c*rea«s*ifciiia3iafc 

gStf9$M3ft&X.t LXftJjZtiZ. *^ai^2 1 0b 

[0 09 3] 3t«aj»2 1 0aSt>'2 1 0bT'tli71^iX 
^ji3S3K5Sj*S-«i?-r€»fi^t± . -y ^ -f y 

7>r224at224 b "CftjISO&^HjgaaitJ&ft 
O^Srttai^iX^. D 7 ;'(V7yr2 2 4aK«0tlJ 
7Jti, *tiStiiHS§2 2 5 aT*«BE»$^fcaiCja»« 



m 
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4b*^wai^(i, nfmm^2 2 3hx-im^m^ti 
tzmzmmm*m2 1 1 anitmzx-nztih. xmx, 

§12 1 0 C&XS2 1 0 dT'&:ft£ftfcfflaS3te3&££*l;b 

-m^m^-te. ^K^ttuv ^ a yr>y 22 Ac t2 

0 -y ? -i VT>y '22 4 d*^£7)ai^«. *tftiti|I2§2 
2 5 dTitfft^$ft£f&K:£ijjii«lS2 1 1 bcofum 
IZADZiX. V y74 yT>y°224cfrt><7)liiMZ. 

Mmmmm2 2 5 cT-*f^^$ix^a^mjjiiii§i2 

1 1 bOJEWcA^ ££>K. Hi!jiMgS2 1 1 
a*^oaB^SrH«HM1ill2 1 1 ccom»CA*t, II 

»«iii^2 1 1 bfrt>cD&jizmmm^&2 1 1 coie 
wrA^-t^. *<o*snk lt, w&h a m<r>®mx° 

m&2 1 1 c «t 0 aj*S*t4 . 3£1PWI»2 llcH 
c0tB^ft^5r^. A/D^mS2 1 2X'T i Ji> VM!^ 

&$mt. mmm2 1 3tdR9&*s*s&!i2 14m 

[0 094]'i;t*, 02 0^-riot', SJJrWKJi. 

<0tBB2l-6b«0*fc:*4iiTVxh.jf, l 
1 c J: 0m*S^*«*^*w«»S£4Hi^tt, «JJf 
fl^miRimo£^*£RttLTi*4£kfc:$r.6. ifi 

I dl (t)=Dslexp(-(eox(A)(Cox(t)+ACox(t)) 

+ edeox(A)(Cdeox(t) + ACdeox(t)))dl]IO(t) • • 

[0097] [ftl4] 

Id2(t)=Ds2-exp[-[eox(A)(Cox(t)+ACox(t)) 

+ edeox(A)(Cdeox(t)+ACdeox(t)))d2]I0(t) • • 

[0098] . [ftl5] 

I dl' (t) = Dsl exp[-(eox(A)(Cox(t) 

+ edeox(A)Cdeox(t))dl)IO(t) ■ • 

C0099] [ftl6] 
Id2' (t)=Ds2-exp[-[eox(A)(Cox(t) 

+ edeox(A)Cdeox(t))d2)I0(t) • ■ 

<w=, m 3bw\A<r>ummckt^tzmz. »i3 [01 003 
14 k. aca* 17 [»i7] 

In[Idl(t)/Id2(t))=ln (Dsl/Ds2) — (eox(A) (Cox(t) 

+ A C ox (t) ) + e deox ( A) (C deox (t) + A C deox (t) ) ] (dl -d2) ■ 

fti 5tfki 6 v>g%m®L£ 1 1 tzmzm 1 5*»4>i»i [oion 

6 k , »3£ft 1 8**»4>il4 . [ft 1 8 ] 

Infldl' <t)/Id2' (t))= 1 n(Dsl/Ds2)-(.eox(A)(Cox(t) 
+ ACox(t)) + edeox(A)(Cdeox(t) + ACdeox(t)))(dl-d2) • 

ft 1 7 cofrmzmwfflmvs 2 1 1 b comti £Si t x a 9 am t>ti s . 

"9. ftl 8a£2ltt£It|i!MB*i2 1 1 a<7>tt*j£SlLT [0 102] 

ftl7i0ftl8SrMHt-r-g»k^ftl [ftl9] 
In[(Idl(t)/Id2(t))(Id2' (t)/Idl' (t))) 
= -(eox(A) ACox(t) + edeox(A) ACdeox(t)) (dl-d2) • 



mimzftLx&mmzmKzbztiimiz. mmmm 
2 1 1 c xvftxzti&m&ftm^nwfczixFizm 

[0095] grama* t s a . mmmim 

5:1 0(th M^/ot>tl7c^/at'yj|S 
**tL?tlCm(t), Cdeox(t). «BMgi£2 1 5X'^t 
LtzWtft^rn t'y «K k 3t7C^ /oh' ^iiS £ * 
fl*flAC(K(t) , ACdeox(t) , l&SSA&A IzM^&Wl 
it^ /nfyt jStc's.^ b* y^fbfr&ft £ -We* 

tleox(X), edeoxUh ft&a}3f2 10bk210c 

Tfftffl3ft*ii3iJ«]»c*£*i4tt&k^^nb*y 
Jajfa9§HKfc:J:4jS*«rDsU ^tll§ff2 1 Oak 2 1 
0 dTttaj5*i&aab(ai«K:*4*L6iK9,k^^o 

h'>amzm.mzxi>^m^Ds2. ^ta^2 1 obk 

2 l o cXM&Zfr&W&XSSdXlzlttti&WcgLlzt'} 
T£fc4S*flyft£dl. *BtJJ«2 10ak2 10d-C 

*fl8R*dfc-*&fc. 3t^ffiH2 1 0cTt*aj3ft£iI 

ji^Mt-^idi(t), 3t^aj^2 1 o d-vmaztit 
mtmmrn^ i <j2(t> . 3ttaai& 210b -eiaaiSix 
z-imxs&mm^ 1 «• <t) . &tf*«tas»2 ioat 

t*HI$*i*iIii3K3**«*id2' (t)(i, fix-fiiK 
ftl 3HR1 6-C^£ft&. 
[0096] 
[ftl 3] 



■ftl3 



ftl4 



:i 5 



ftl6 



ftl7 



ftl8 



ftl9 



fti 9n^mit. mmms2 1 1 c*»^<oaiA. -r* 
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[0 103] ZZX-mz. %M%L&b LT805nm± b&TZ & . 

1 0 nmfcffiVvCff-flWSi:. BUNCOS: 9 C0Hff***i [0104] 
•TI»^T\ Rl 9J4jaRK*ffl^TT^R2 0<OJ:'3t: [R2 0] 

In[(Idl(t)/Id2(t)(Id2' (t)/Idl' (t))] 
= — ( A Cox(t) + A C deox (t) ] ■ K • • • R20 



T. Rl 9 ±r>W. <k<7)®.2 l&xm 

[0106] 
[R2 1] 



ft-)T. «58 0 5nm±l 0 nmfcfflWOH-fflS 
ftfc*tR£$HI#ti. fflJttllSSEfl* [ A Cox(t) + A 

cdeox(t)] (iznm-ti^atx^i. 

[ 0 1 0 5 ] ifc. *»Hffl^*aftR* 2i!fcft ( A 

i, A2) tu »ay££ft**%£Bswai!*R ( f l. 
f2) ov^'fyryTTHiasiMrrfttf. 

I n((Idl(Al, t)/Id2(Al, t))(Id2' (Al.t)/Idl' (Al, t))] 
= -(eox(Al) ACox(t) + edeox(Al) ACdeox(t))(dl-d2) • • ■ $C21 
[0107] [R22] 

I n[(Idl(A2, t)/Id2(A2, t))(Id2' (A2,t)/Idl' (A2, t))) 
= - [ e ox ( A 2) A C ox (t) + e deox ( A 2) A C deox (t) ] (dl -d2) 
SR^Reox(Al), eox(A2), edeox(Al), edeox 

( A 2) amaX'b h cox- . BWfc'v.* t'yco^tmz 
fflS-TSfflACox(t)(dl-d2)i:3g7C^^ot*y«0 
3efK*t=fflS-r&ACdeox(t)(dl-d2)*. R2ia 
tXR 2 2 5:fWt8 2 13 rtTIBK CI b X~%tb& £ b tfX 

* , ^ix^ffi^^-ftaco^^jx- * zrn^mw 2 
1 4 ±t=^5 7**^-4. s t>tztmLx&K&*m* 

L, ( d 1 - d 2 ) 4fc««*fc*>4'v. i E7'o 

[0108] 4*:. 02 ltc^-f 07^ vr 

210a, 210b, 210c, 2 1 0 d#>£>CDl$iMi 

weh.A/Dsa*»2 1 2X'T s i;?)vm^z$m 

Lfcf*. HJHR2 1 3rtTFFT»ISLT«iW)iW 



n#m?'j ir— 9 b lx mtmm. 2 1 4±t^?7«*ts 
[0109] ( mmm 5 > *«w(c J; * £*MaHi§$i» 

[0 1 1 0] ffiM20 1 at 2 0 1 b ft S3£ 

-202at202b teASt-f* . ##**»fcffr£4>il 
3a, 2 2 3b(:J;otl0 0Hz-10MHzil£0 

a*4ffit««»Rf x&m$mztix^&. zzx 

«U ft»2 0 1 a.c?)fflg2&$mmiZ f 1 k U #8*2 
0 1 b03$j£3:PJgj£R£f Hfflf7r^ 
A— 2 0 2aJi3tt7r-f A-a*|«2 0 3 a£:»LT3fc 
gaitfflft 7 TJJ<-2 0 4abimLX& Y ). ±UftJt 
7r^A-2 0 2 btift? r -f A-jSB» 203c^ 

Lxmmmity r 4 2 0 a b * 



2 0 4b te*U se&Sttiil 2 05ak205bJ;r) 
«R*2 0 6(C!!&tf§*l4. ifc, *aS**»*fcftK 
W«7r^fA'-2 04a, 2 04b<7Mfc(f>-C#« 
H2 2 6a, 2 2 6bSrfflV^4J-«[U, 3tlfcaj»2 1 0 

at2ioc x'&ftnrt&mzmnm^iz&mi-z . # 

*fctB£§2 1 0 a*»4,aj^SftS3C»2 0 1 a«#M 
m.m^l&v "/ 7 4 VTVT2 24 aCAAL> »SS2 
2 3a*»4><3#S^^£fck{C#li£*U>. 
yryr2 2 4a*>^tU^(i. *fRtl(B§§5ai;:A7J 

sftT«Rsa«sn^:afcaawi«HS2 1 1 a«tic 

A73§ftl>„ 3t«ltKS2 1 0c*»/i>ai*§ft-S.3Ki!S2 0 

1 b<0#S§3^Jgm#tiO y VTVT2 2 4 dKA 
73 1 . 2 2 3b *^#H3JI]&R£ t k 
til. n<y?4>'T>7 m 22 4dfrt>0iitiMt* ttRJg 
t§&2 2 5 dtA*$ftT*«aEa«ftfcafclMWMi 

§12 1 1 bwm»=A*-ri». fflv^^»iS^i^#:i*i 

B^»^#3t#14£ Xhifi. H b k H b o 2 comg. 

frbmmi&%am*?itoKmzm5£? 6 o o n m 

~1 4 0 0 nmc^feKiEHtf)3fc 7 )4 , *>£> 1 *-SW;M£R 
[0111] R««c206*jlifiLTflJi«-i**Rlil 

i ^<7)±mtam^y r 4 ^-2 0 7 £ , Rviftc 

2 0 6±<0MW{5S 205at205b *»4>^SESi^ 
101HKIW-* . 3tH8«ffl3K7 r >f A- 2 0 
4at204bkiftffiM7r^A-207lj:, ^ffi 

im&£mmztvti%y r a A-nja»r 2 0 s t-®s 

SftT^ft. 3t«aiffl3te7r'fA-2 0 7{±, 
^<-a9S«2 0 3b *^LT3tRm»ffl*7 r^f A- 2 
0 9tcaBBL-r^6fcA» 3K»ajffl3C7 r >f A- 2 0 7 

■ctaajsixfciffitefcti . 3K«iajss 2 1 0 b t x-tm l , 
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[01123 3fc&ai#s2 1 o bX'tatf^ti^m^ymm 
sr«-r«mft^-(±. «2oi a.i,zm-&m&?mmm 
^k%m2 o i b izn^hmwm.gm^i^AsX^z 

n-y^-f VTVT2 2 4bT'3tJ®2 0 1 aC*tr 

2 24 cT'3tjS2 0 1 b lC*f"f ^.^^P^^iSC^O 
^^tttB-TI). u-y^M VTV~T2 2 4 b^^cOHi* 

»ftt}n«2 2 5 b-estassft^iifcatc. gim 

iHgs2 1 1 aOiEffifcA*?^. 07^^7V72 
2 4c *^iOJii7J(±, *ff»!6&2 2 5c 

H»li1S#52 1 1 b<rmm,z\-ft^tlh. Z 
(OmZkt LT, ^K>tti|Bfl2 1 1 a*^«. KM2 0 1 
a^JSfc5tJi2 0 1 at,Ztt^hms&ftm.%.cr>tt$)Lmft 
ft^ajTJft^t LTifJTjSix. £»iltStl2 lib*' 
hit. %U2 0 1 bC7mmtX,M2 0 1 alzM-tZMM 
%&&cr>tt$cm-m^tfliijJim t LX tiJTJ Ztit . £ 
hUz. H»±iH§§2 i i afrt><r>\&ft*m3towm2 l 

1 cOftfi&^TJjU I£t»i§tlgs2 1 1 bfrbCOftjl* 
H»Ui1Sts2 1 1 cc0iESB^A7J-ri»t , 3£MttMi»2 

A/DSM2 1 2T'x> ; ^;Wi^fc^ 
81 U ftJH82 1 3twJR0)i^*^lg2 1 4^B*^i] 



ilS*W^M2 1 5#\ 3K«ttJffl3t7r>f 
«0«S2 1 6b(co***ftTVtfitf, ffHB$*i4Hft 

[0114] ftMB^ra^- 1 . 3fei®&il£ A . HSSffiBBS 
b*^c0H§stm^2: 1 0 (th BSJf©S5 a.fr$><7M 

mme.^.* io- ( t ) , 226b *^<7)#b^3s 

Jg£ I r ( t ) s 2 2 6 a*^<0#SS3t3fijg«: I 

r' (t), ^«^BaM6^0*«Jt**«. ^b** 
I0(t): I r (t) = I 0' (t): Ir* (t) = 1 :« 

-FiXCoxtth Cdeox(t)^m^2 1 5T£-fkLfcBWfc 

C ox (t) , AC deox (t) , imfeM A l,Zftt& fiSHt^* ? 
ab'yt Mfc^ 7n ^ycr>mt\WLi: Zti ?ti e ox 
(A), edeox(A). ftcafc^^ntVJ^hcOiRIRfcJ; 

Ds. fxSU~J:^T£tS«^£St£d^.g> 
t , 3t^ttSf52 1 0 b-Cttaj3*l43fe*2 0 1 b(:»t 
4aBB*aU»S#Id<t), EP*>a 7 ^-fy7>-72 2 4 
c*^£0tiJ7Ji±T^ (23) YSSSfU *m&$s2 l 0 
bT«ai$*l43te«2 0 1 aC**^4»ft3e3fc*«* I 
d' (th EP^n-y?-* >ry7 , 2 2 4b*»^><7Daj^j(i 
T^2 4T'«^ix-g». 

[0 115] 

[»23] 



[0 113] ZZX\ 02 2 t^J: 5 fc, »0fe*JtCJliL 

Id(t) = Dsexp[-(eox(A)(Cox(t) + ACox (t) ) 

+ edeox (A) (Cdeox(t) + ACdeox(t))) d) I 0 (t) ■ • - $23 
[0116] [$24] 

Id' (t) = Ds-exp[— ( eox( A ) Cox(t) -5- edeox( A) Cdeox(t)] d) I 0 ' (t) 

• • -824 

iJCtC, (23) set (24) 3&&!m&Zbifzmz [0 117] 

9mt&b. »2 3tiT^ft2 5fc=SrO. »2 4ttT* [$2 5] 

$26h&&. 

In[Id(t)/I 0(t)]= In(Ds)-(eox(A)(Cox(t) + ACox(t)) 
+ edeox(A)(Cdeox<t) + ACdeox(t)))d ■ • • $25 

[0118] [$26] 
In(Id' (t)/I 0' (t)] 

= In(Ds]-(eox(A)Cox(t)+edeox(A)Cdeox(t)]d • • -$26 
$ t>lZ ( 2 5 ) xW>A> (26) Mg^S t . JJC* [0119] 
(27) [$2 7] 

In((Id(t)/Id' (t))(I0' (t)/I0(t))] 

= -(eox(A)ACox(t) + edeox(A) ACdeox(t)] d • • • $27 

[$28] 



[0 120] 
[0 1 2 1 3 



Ir(t) = a I 0(t) 



Ir' (t) = a 10' (t) 



$28 



:293 



$29 



(17) 



^¥9-9 89 7 2 



imo] 



mo 



-th<T>X\ ft2 7{iJSRK£fflVvrT=tf»3 icoXolZ 
M*W.-fZttfX'Z&<. 
[0 124] 
[»3 1 ] 



• • -R31 

3 3 j&» 6 * * abwsis* t*<;tm4. 

[0125] 
[SSC3 2 3 



Thsnpk* gm®mss2 1 1 

[0 122] 

In[Id' (t)/« I 0' (t))J 

v$>&. »3o«, R2 7<7)tunb*fLwv* mmm 
HS2 1 1 cfrtzttjjit titzmmftm^m. 2 7 t^ns 

•£**>•&. 

[0 12 3] ddTI*^ «itLT8 0 5nm± 
1 0 nmfcffllvCW-a-fSi: , W»*5jft 9 WBBflRsWSiL 

In[(Id(t)/Id' (t))(I0' (t)/I0(t)» 
= -[ACox(t) + ACdeox(t))K 
Vi-?X. MI80 5nm±l 0 nmSrffl^TW-jiS 
*ifc**RS£4H8#Ui . fflttJfilSK^kB ( A C ox (t) + A C 
deox(t))tffiS-r*ttS:*LT^4. ftiSfcffiU 
&tt«ft&2ag« (A1.A2) fcU #«*fc#SB8«a 
StttcS^S3i^^PJa«aS ( f 1. f 2, f 3, f 4) 

In[(Id(Al, t)/Id' (Al, t))(I0' (Al, t)/I0(Al, t))] 
= -[eox(Al) ACox(t) + edeox(Al) ACdeox(t))d • • • SB2 
[0126] [SSt3 3 ] 

In[(Id(A2, t)/Id' (A2, t))(I0' (A2, t)/I0(A2, t))] 
= -[eox(A2) ACox(t) + edeox(A2) ACdeox(t)] d 
©3fcf&ifceox(Al), eox(A2), edeox(Al), edeox 

( a 2) fcURfcrcft or . mit^ vyoxiuktz 
ffls-r-s»ffiAc o x<t) d tmTt^ynt'xngcttM 

fcffi3-*-*ACdeojc(t)d£, »3 2&tf»3 3*91* 
«2 1 3 (*rCB? < .1 i "C**> & .1 fc tf-C' l&tbhiXfz 

nn^imcomm\f-^^m?mm.2. 1 411:^57 

[0 127] H2 3tC^;-r«J:oK, Qy^yr 

210a, 210b, 210cp^cr>mitim^^tL^ 
tiA/D 3m$s 2 12 X'ri? 9 /HS9fc:aaft L » > it 
S12 1 FTJ515: LT£«03$Jt^Ilijgig 

RfcfflS-ffcfi-^^ttaiU .BtofttBigi: 

Lm^ii2 1 4B:/5 7^nii: ITI 

6. 

[0 128] 

[0129] XAfrASMJamg*. *fc 

nm%x^fr^mz&wumm^ffic7)mz. gam®. 
i)m&%<nnm%±wm&zwj:fr%^u®.x'hz> z t 

£m2-f&tzit><,zZ<7)W1£.£m^&ZktfX'Z&. 
[0130] «*jaW(C J: & t . HJlfflN fitt*£5^ 



< 0«LTl*l*«<OJlliaaK(SiiSrWffl-r4l8tt:. 
hZh tfX'Z &<7>X'm^cr>HlJ££mi>bZ> Z b WX'Z h . 

[0131] mi<7)miii{mbm2<Dm}ii®.w.&*ti? 
ixmm&m*bmnitmmik<?><miz®fe~tz>b. £ 

tsmm&mfflityiSLK&it-th. m^x. mi 
<?>m&&mizMi&ni&mmm^tm2<7>m&{iLmz 

wmm%Mz&m-hmsmm±mk-£iriz> . 

tt&ttWMLX^hZblzKh. 
[0132] fflfiI*^4ftf«l(:A^t^ 

«ajfflKT^(w t tb 5 1 x-com izmte&ft z m -> t 
mm^tzRm-m^m^zmmmx'tfiiiiX'Z&z 

tlz%&. 
[0 133] 

[HI] Hltt, tt*J6{Bt:J:->-c»^-6^*iB»t 
5tSc7)i§^ #'*^^5 7T-$>^» . 
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EH2 1 ^mzx^M^ytmrnm^-msm^mm 
[H4 ] ±^mmcD~frM£.i i z*5ifmmm j $z§im 

■f?y7X'h%>. 

[05] ±.%?mm\<r>-i\;M&lzts (t-i. 's* b' y m 

[06 ] ±M&mmz&vh hxy?? mm^-tv 
yyx-hh. 

[07 ] immmiztmh vxyyy* mmcowimz 

[08 ] ±.immmizioiiz> hxfyyj mmcom^m 
^■tfyyx'hh. 

[09 ] ^wim^fctmrnmrncomnmrnmiztiifz, 
mwm&^m*mm~htztbcr)mx*hh . 

[011] *^H-pJ^S^i-i»«^JSr*^7 7-C' 

[012] ^ajfi-asistc i hw&m*^.-$?y 7T 

<. 

[01 3i*mmmmm.t,z£&m^mz^t77?x~ 
[014] *%Bjtf^a^i: h^m^-tyv 7x- 
[01 5] ^mmmmm^x^mmmm^mm^-^ 

fc*6coyn-y^0T"J>«.. 

[01 6] *%B^'JII^JtCck^^a«^IMBH-r-l. 

tztb^yu'ytmx'foh. 

[017] ( a ) *%BJco»"J^5<gf?l|tfc{t-i»3t«lttirn 

-^sr^-r«B&Br®0s.^\ ( b ) ^mmmmm^z 
an^m^y'n-v^-fmmmx'h h <. 
[0i8] mmtayxj-ycoimmmm^-rm^ 
mmx'hh. 

[01 9] imTtmtara-ycommm^mm-t^z^ 
cnmxhh. 

[020] *w^mmmi,z£&mw.m$L*mtth 



[02 1] *^Bj^iJHJfeW3i^^S«B)tSrtJiBJ-rS 
tz^xr>y"-a-/9X'hh. 

[02 2] ^B^iJ^SSfiaj^J: l>^S«^S-BiB^^ 
[02 3] ^B^SiJU^J^J: &gaf8fi!c,£»r.& 

fZtf><7)7'X3 vfX'foh. 

[ft^t&BH] 

1 2 :3tfflU 3 :*7r-fA- 4 : gr£ 
5:3t7r-fA-, 6:H£tfr&. 7:*Ka8fc7r 

8:3t«iajS. 9:07^^7>r. 10: 
7to/-f^««S- 1 1 : tHHIS. 1 2 : IBH 
^S, 1 3 : £53gS. 1 4 : tt«HI#. 1 5 : 

1 6 : mm%. 1 7 : A*b£u 1 8 : IfciiJ 
19: JBSrHfcSu 20:ACoxy (t) fl-^, 

2 1 : ACde oxy ( t ) ffrSf\ 2 2 : h^77-< 
WtfL 2 3 : ISiMBHtL 2 4 : 2 5 : 
IBSIR. 2 6 : 2 7 : ff-»SL 2 8 : Sffi, 
2 9 : ffliSa«Lfcth»a, 3 0 : ATJSIB 
110: ItfflfS-t. Ill: TOiSftaHS-^ 112: 
ft«fBB»V-^ s 113: ftffi»7V-*\ 1 1 4 : H 
#fi"§\ 115: 2«L 116a: ACoxyft^\ 1 1 
6 b : ACdeoxyfi-^ 117a: A Coxy*.?? i$|§tff# 
ffl, 117b: ACdeoxyft?fB*^«^<i, 1 1 8 : It 
MUiiL®.. 119: ItfflffiSv-^. 120: fi^gSL 
12 1: /57. 2 0 1: 3fcjg. 2 02 : %MM%7t 
■iJ<-^ 2 03a-203c:*7r^A'-j^S. 2 

0 4 : %mmmft7T4'<-. 2 0 5 : 3tSBtfl«. 2 
06 :*&#:, 20 7a~20 7d : *»ajffl367 r 
A— , 2 0 8 : ft7 r 4 A-B5£&tt. 20 9a— 2 0 
9d : ^tUSs^^r^*-, 210a-210d: 
3tettUJ». 2 11: SttflMfgi. 2 12: 

2 13: ffftML 214: SI^B. 2 1 5 : «Br 

wicjfo^&a^tr 216a, 216b:* 

«tti«B*7r-f A-«1BIP, 2 17: tfcifttt&ttiS. 2 

1 8 : ffl^ffl^/PK 2 19: ftftfUSIB. 2 2 0 : tH 
Tlfl-^liSoi^, 2 2 1: fctJTJft-^i^^, 2 2 

2 : B«Jx-?\ 2 2 3 a~2 2 3c: 2 2 
4 : n 7 ?^7V7, 2 25 : j^ifi}, 226 : 
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